In this paper, we introduce special equiform Smarandache curves reference to the equiform Frenet frame of a curve ζ on a spacelike surface M in Minkowski 3-space E 3 1 . Also, we study the equiform Frenet invariants of the spacial equiform Smarandache curves in E 3 1 . Moreover, we give some properties to these curves when the curve ζ has constant curvature or it is a circular helix. Finally, we give an example to illustrate these curves.
Introduction
A regular non-null curve in Minkowski space-time, whose position vector is composed by Frenet frame vectors on another regular curve, is called a Smarandache curve [1] . Recently special Smarandache curves have been studied by some authors [2] [3] [4] [5] .
In this work, we study special equiform Smarandache curves with reference to the equiform Frenet frame of a curve ζ on a spacelike surface M in Minkowski 3-space E 3 1 . In Section 2 , we clarify the basic conceptions of Minkowski 3-space E 3 1 and give of equiform Fremet frame that will be used during this work. Section 3 is delicate to the study of the special four equiform Smarandache curves, T η, T ξ , ηξ and T ηξ -equiform Smarandache curves by being the connection with the first and second equiform curvature k 1 ( θ ), and k 2 ( θ ) of the equiform spacelike curve ζ in E 3 1 . Furthermore, we present some properties on the curves when the curve ζ has constant curvature or it is a circular helix. Finally, we
give an example to clarify these curves. We hope these results will be helpful to mathematicians who are specialized on mathematical modeling.
Preliminaries
The Minkowski 3-space E 3 1 is the Euclidean 3-space E 3 Let ζ = ζ (s ) be a regular non-null curve parametrized by arclength in E 3 1 and { t, n, b, κ, τ } be its Frenet invariants where { t, n, b }, κ and τ are the moving Frenet frame and the natural curvature functions respectively. If ζ is a spacelike curve with spacelike principal normal vector, then the Frenet formulas of the curve ζ can be given as [6] [7] [8] :
where where s is the arc-length parameter of ζ and ρ the radius of curvature of this curve. Therefore, θ is an equiform invariant parameter of ζ [9] . From that point, we recall { T, η, ξ ,} be the moving equiform Frenet frame where
are the equiform tangent vector, equiform principal normal vector and equiform binormal vector respectively. Additionally, the first and second equiform curvature of the curve
. So, the moving equiform Frenet frame of ζ = ζ (θ ) is given as [10] : 
Special equiform Smarandache curves in E 3 1
In this section, we define the special equiform Smarandache curves reference to the equiform Frenet frame of a curve ζ in Minkowski 3-space E 3 1 . Furthermore, we obtain the natural equiform curvature functions of the equiform Smarandache curves lying completely on pesdo-sphere S 2 1 and give some properties on the curves when the curve ζ has constant curvature or it is a circular helix As consequence with the above definition, we introduce a special form of the equiform Smarandache curves in E 
Proof. Let = (θ * ) be a T η-equiform Smarandache curves reference to the equiform spacelike curve ζ = ζ (θ ) . From Eq. (3) and using Eq. (2) , we get
hence
where
Now
and
and thus
Hence, we have
Now, if κ and τ are non-zero constants, then the natural curvature functions κ , τ are also non-zero constants and satisfying Eq. (4) which means that the T η-equiform Smarandache curve is circular heilx. 
T ξ -equiform Smarandache curves in E
Proof. Let = (θ * ) be a T ξ -equiform Smarandache curves of ζ = ζ (θ ) . Then from Eq. (10) , we have
So, if κ and τ are non-zero constants, then κ is non-zero constant and satisfying Eq. (11) , also τ = 0 which means that the T ξ -equiform Smarandache curve is contained in a plane. 
ηξ -equiform Smarandache curves in E
Proof. Let = (θ * ) be a ηξ -equiform Smarandache curves of the curve ζ = ζ (θ ) . From Eq. (17) , we get
Then, if κ and τ are non-zero constants, then the natural curvature functions κ , τ are also non-zero constants and satisfying Eq. (18) which means that the ηξ -equiform Smarandache curve is circular heilx. 
T ηξ -equiform Smarandache curves in E
Proof. Let = (θ * ) be a T ηξ -equiform Smarandache curves of the curve ζ = ζ (θ ) . Then from Eq. (24) , we get
(26)
and From Eq. (26) , we have
Now, if κ and τ are non-zero constants, then the natural curvature functions κ , τ are also non-zero constants and satisfying Eq. (25) which means that the T η-equiform Smarandache curve is circular heilx. 
Example

